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Our Electron Microscope
By PAUL SALERNO, M.E. '43
Tlie development ot the electron microscope has been
the greatest single advance in the field of microscopy since
Leeuwenhoek disco\ered the compound microscope in the
latter part of the seventeenth century.
The best optical microscope of today will not show
detail of an object smaller than 2000 Angstrom units
( 1 8x10" inches). This is due to the fact that the theoretical
limit of resolution of a microscope is one-half of the wave
length of light. In other words, light will pass around an
object which is smaller than one-half wave length. Ultra-
violet light, which is of shorter wa\e-length than ordinary,
has been used and has extended the limit of resolution to
about 1000 Angstroms.
In 1924, a French physicist, Louis de Broglie, proposed
that a stream of electrons possessed wave-like characteristics.
After this annoimcement, which was based on theoretical
considerations, Davisson and Germer (in 1927), of the Hell
Telephone Company, proved experimentally that a moving
electron has a wave motion associated with it. The wave-
length was determined and foimd to be
"/.= 12.24'Vixl/10^,v/,
in which V is the voltage which accelerates the electron. Since
very early experimenters, including Sir William Crookes,
had discovered that a stream of electrons could be deflected
or bent by means of an electro-magnetic field, scientists
wondered if electrons, with their extremely short wave-
length, might not be used to examine much smaller objects
than were visible under an ordinary microscope.
The modern electron microscope has made this possible.
In this instrument the path of electrons is exactly similar
to the path of light in the optical instnuiients. Instead of
Mgure 1. The ele<tr<iii luioroscope localt'd in llie
Noyes I.aboratoiy.
Kisure '.'. A photograph of finely-divided lime partleles. The mas-
nifii'Ution of the oriiiinal photoi:niph was to IIMI.IMKI diaineters.
lenses, however, the electron microscope uses coils of wire
which create a magnetic field. The electrons originate from
a hot tungsten filament which is located near the top of
the instrument. Accelerated by a potential of 60,000 volts,
they are focused on the specimen by a magnetic condenser
"lens". After passing through the specimen, they are
picked up by another lens", which corresponds to the ob-
jective in the optical counterpart of this instrumeiit. The
final image is formed by a third magnetic coil or eyepiece.
Since electrons are invisible, the>' are allowed to fall on a
flourescent screen which converts the electron image into
a light image. The image is focused by varying the in-
tensity of the magnetic fields. The magnification on the
fluorescent screen or the photographic plate located directly
below it, is about 23,000 diameters. The usual practice is
to enlarge the photograph and obtain magnifications of
91), ()()() to 100,000 diameters. Distortion of the final image
is prevented by keeping the accelerating \oltage and mag-
netizing currents at a constant value. In the RCA instru-
ments, these are held to within .01 per cent. It is easy
to see the effects of a change in voltage. This would cause
a change in the electron velocity and would cause a blurred
image, just as a chromatic aberration blurrs the image
in an ordinary microscope. V^ariations of current in the
magnetic coils would produce distortion similar to that
caused by spherical aberration in a glass lens.
In order that the motion of the electrons will not be
hindered by collision with relatively heavy gas mole-
cules, the microscope chamber is almost completely evacu-
ated. The pressure is about 1 lO' millimeters of mercury.
The instrument is provided with two ingenious airlocks
which permit the entrance of the specimen and photo-
graphic plate without necessitating the evacuation of the
entire chamber.
The specimen is mounted in the instrument between
I 100,000 inch thick sheets of collodion. These sheets
(Continiied on Page 20
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Frost- Heaving of Soils
By J. O. OSTERBERG
A ssociatc in T.A.M.
For many centuries the effects of winter frost on the
ground and on structures have been observed, but not until
recently has any explanation or experimental study been
undertaken. Frost heaving, instead of being caused by the
expansion of the pre-existing soil water in situ, as has been
generalh' assumed in the past, is caused by the growth of
ice, which separates from the soil in layers.
An examination of a sample of heaving ground will
show that the ice appears in regular strata or lenses of
varying thickness, and the total thickness of all these layers
corresponds very nearly to the total frost heave. The water
content is much larger than for unfrozen soil and is
frequently even greater than that of soil in a saturated
unfrozen condition. Obviously water must be supplied to
the freezing ice layers by upward flow from the ground
water.
Various soils freeze differently, depending mainly upon
grain size. Sands freeze homogeneously, causing negligible
heave or none. The finer soils form ice lenses on freezing
which appear in a rhythmic pattern of banding usually
parallel to the ground surface. The finer the soil, the
thicker and more widely spaced the lenses.
The phenomenon of ice segregation is explained plnsical-
1\ on the basis of "adsorbed" water. Soil particles exert a
molecular attraction on water molecules, the force being
large close to the particles and diminishing rapidly at small
distances (much less than a micron) from them. This
strongly bound or "solidified" water, being under great
pressure, has a low freezing point. Freezing thus starts in
the center of the pores, where the water is under least
pressure, and as it progresses towards the particle surfaces
(where adsorption forces are greater) the resistance to
freezing increases and hence the freezing point is lowered.
Consequently the finer the soil is, the more difficult it is to
freeze the whole mass. Tests on clays have shown that at
temperatures as low as — 78 C there still remain soft and
unfrozen layers.
When ice crystals begin to form in the center of the
void space, they press against the thin adsorbed water
films surrounding the particles, but cannot "squeeze out"
the water. Instead there is a transfer of molecules from
the films to the growing crystals. To maintain pressure
equilibrium, water flows to the films from the unfrozen
soil below. Thus the water is under very large tensile
stress. Crystallization proceeds, pushing upward and form-
ing an ice layer separating the soil. The ice layer grows
indefiniteh if just enough heat is conducted upward from
below to maintain the prevailing temperature and to re-
move the latent heat of freezing. Ice layers may thus grow
very thick. But as soon as this condition of equilibrium
is disturbed, either by a change in surface temperature or
by water not being supplied rapidly enough to maintain
the thermal conditions, crystals begin to form lower down,
at a point where the freezing point is higher. Then an
ice layer forms at this new level, and the supply of water
to the layer above ceases.
Because of the many factors affecting frost heave, it is
difficult to set definite boundary between soils that have
absolutely no frost heave and soils that may heave. How-
ever, the effect of grain size is so marked that this factor
alone can be used as a practical criterion.
Various investigators seem to be in close agreement on
8
the limiting grain size. Below, on the basis of tests on
pure fractions (sorted grain sizes), gives an average par-
ticle diameter of 0.1 mm as the maximum size that will
permit ice segregation under any conditions. Casagrande
gives the critical size as 0.02 mm for actual soils ( not
fractions). Taber, working with ground quartz and other
materials, found that at a size of about 0.07 mm, only the
faintest evidence of segregation appeared under the most
favorable conditions, and that for sizes smaller than 0.01
mm, ice segregation occurred readily. Of course, in natural
I'i^urf I. lAiiiuplf of ilit'ferential frost heave.
soils containing many sizes, grain-size distribution is an
important factor. Casagrande found that uniformity is
very important, and states that for a well-graded soil only
,> per cent of grains finer than 0.02 mm is required to pro-
duce frost heaving, while for very uniform soils at least
10 per cent is required. The limiting grain-size curves in
Figure 2 were established by Beskow from munerous tests
on natural soils.
With decreasing grain size the thickness of the adsorbed
water films increases, causing more ice segregation. But
when the voids become so small as to reduce materially
permeability, water cannot be supplied at a sufficient rate
for ice segregation, and the heave is reduced. There is
then a certain optimum grain size for which frost heaving
is a maximum. Very fine silts heave most ; sands do not
heave at all ; while stiff colloidal clays have practicalh
no heave.
If the depth to free ground water is greater than the
capillarity (i.e. maximum capillary rise) of the soil, there
can be no flow to the freezing layers and no heaving will
occur. For coarse soils of low capillarity, heaving can be
eliminated by lowering the groundwater sufficiently. Even
for the finer soils, the ground water need be lowered only
a few feet to decrease the heave very materially.
Dissolved substances have a marked influence on the rate
of heaving. It has been shown that solutions change the
ion concentration, which in turn affects the thickness of tlie
adsorbed water films. Calcium chloride and waste sulfite
leach decrease heaving rather rapidly as their concentra-
tion increases. Since roads are perhaps the structures most
affected by frost damage, the following discussion will be
linu'ted to road problems, but it should be borne in mind
that the same general methods can be used for any other
structure. Frost damage to railroads is very important and
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in many cases prevention ot damage is more ilitHciilt than
tor roads, since very little diftercntial lH'a\"inj; ot the raiK
can be tolerated.
The damage caused b\ heaving can occvu' in two
jirincipal \va\s: (1) by the actual heave produced, and
(2) b\ the secondary effect of the softening of the road
bed due to the thawing ice layers. Heaving itself woidil
cause no damage if it were the same in magnitude all over,
but differential heaving almost always occurs, owing to
\ar\ing soil composition, var\ing ground-water conditions,
\arying depths to bedrock, varying heights of fills and depths
of cuts, and other causes. A common type of damage fiom
differential hea\e is the lifting of the crown of the road.
When the snow had not been completely remo\ed but just
thrown aside, covering the ditches and the sides of a road,
it acts as an insulator and retards the penetration of frost.
Where the road is cleared, the pa\ement is a good con-
ductor and the frost penetrates much deeper, causing more
heave in the center. It is quite common to see the slabs
on concrete highways tilted, with corner breaks, and the
longitudinal joints opened up. Most of the damage can
he prevented by careful snow removal. The snow shovdd
be cleared from the road completely, and even from the
shoulders if possible. Another procedure in snow removal
which helps in preventing frost damage is to remove com-
pletely the first snowfall during the late fall cold spell.
The frost can then penetrate the upper portion of the
road bed rapidly, allowing the thick ice layers to grow
lower down. In this location they are much less harmful
than near the road surface when the spring thaw comes.
The secondary effect of softening of the road bed dur-
ing thawing causes the most damage to roads. As water
is released from the frozen ice layers, and is prevented
temporarily from draining away by the still frozen layers
beneath, the bearing capacity of the road bed is reduced
and a heavy wheel may exceed this capacity and cave in.
Where the ice layers are excessively thick, melting ma\
cause "frost boils"—spots where the water content of the
soil is above the liquid limit, and the soil is in a liquid,
"soupy" state. Flexible pavements will yield and form
holes and bumps in such ground. Rigid pavements may
bridge over the boils and soft spots, or may crack from
the excessive bending moments. The cures for such condi-
tions are se\eral : stabilization of the road base by proper
selection and grading of materials, prexention of boils h\
replacement with other materials, eftecti\e drainage, and
placement of an insulating bed.
Let us now consider places where we may expect heave
in a road bed. The importance of depth to ground water
has already been discussed, and it is obvious that we may
expect heave where the depth is least. Thus in general,
heaving occurs most in cuts and least in fills. On sloping
ground, where there is part cut and part fill, the heave
may be very large on the inner side of the road and small
on the outer, causing tilting of the road bed that ma\
be even perilous to traffic. Excessive heaving and frost
boils may occur in spots where the road is quite level ami
does not pass through cuts or fills. At such places one
usually finds that the bedrock or impermeable la\er is
higher than elsewhere and the ground-water surface is thus
brought closer to the surface. In places of high ground
[
water, where fills are made of heterogeneous material
dumped at random, and care is not taken to eliminate dang-
erous frost-heaving material from the fill, large differential
heaving will occur.
Practical methods of preventing damage from frost heav-
ing are numerous and no specific rules can be given because
the amount of heave, the damage experienced, and the
control required vary so considerably. However, the follow-
ing general methods may be considered
:
1. Lowering the ground-water table.
2. l'ie\eiitii)n ot upward llow of water by a thin layer
placed below the road bed.
.1. Decreasing the depth of frost penetration by a heat-
insulating material.
4. Excavating the soil completeK to the total frost
depth and replacing it by a non-frost-heaving soil.
5. Chemical treatment of the soil.
Of these methods, the most general and most important
is the first. Drains installed to prevent or decrease heave
must be placed at a sufficient depth below the road bed to
keep the ground-v\ater level at the desired elevation.
^ pf ","..,'[
Figure 2. Exanipli- iif differential heave.
Cienerally these subsurface drains can only be expected to
decrease heave to a nominally permissible magnitude, since
they cannot remove capillar) water and since the capillarity
of frost-heaving soils lies between 4 and 30 ft. Cases in
which such drains can prevent heave entirely are those
in which the soil is comparatively coarse (capillarity less
than the depth of drainage) and those in which the heav-
ing soil lies on top of a coarser material, so that the sub-
drain will cut down sufficiently into the coarser soil to
break the capillaritv. Deep drainage can be very effective
on side slopes. Here the drain should be laid on the up-
slope side of the road under the surface drainage ditch,
where it can intercept the high ground water and lower it
under the road bed to the level of the bottom of the drain.
Such a drain generally consists of a deep trench (6 ft. or
so) filled with gravel or coarse sand, with a tile drain at
the bottom. Where it is necessary to prevent heave entirelv
and the ground water cannot be lowered sufficientlv' by
drainage to accomplish this, either excavation and replace-
ment bv non-frost-heaving soil or insulation must be re-
.sorted to. Excavation to the entire frost depth and placing
of new materials is an expensive process and may not be
economical. In many cases it is cheaper to place a layer
of very stiff clay underneath to prevent upward flow. Where
this is done, the tight layer must absolutely never come
below the ground-water table, for then it would be useless.
Heat insulating materials have been used quite success-
fully in some places. Peat moss placed near the surface
has been found to work well in preventing frost penetration.
On slopes of cuts where mud flows caused by excessive
water content may induce slides or slumping, thus blocking
the road and side ditches, the formation of thick ice
lavers may be prevented by insulating the slope with a
few feet of cinders or sodding with turf. Chemical treat-
ment to decrease heaving has been tried with good results
in some instances, but a further study and a satisfactory
demonstration of the practicability of this method is still
needed.
For problems in frost heaving on existing roads, any
of the methods previously described may prove useful. Care-
ful studies should be made of places causing trouble before
(Contiiiiitii on Page 22)
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AFTER THE PEACE-What?
By W. N. FINDLEY
Associate in T.A.M.
We Americans aie iletcniiiiicd that cost what it may
\\c will will this war hut we are equally determined that
the price that we shall be called upon to pay shall not be
paid in vain. In the words of President Roosevelt, so
enthusiastically received on December 10, 1941, "We are
Sioin): to \\in the war and we are going to win the peace
that follows."
Our first thought and our greatest effort in this emerg-
ency must be directed to winning the war, but we must
remember that unless ivc take the time and make the effort
noiv to prepare a hliirprint for peace and start hnildin/j in
aerordanee ivith that plan the peare that follous the war
zril/ he hut a fleetiny dreani.
What do we mean when we sa\ that we will win the
peace? Do we mean that we shall so plan that at the con-
clusion of the war we in America shall maintain our na-
tional income, our high standard of living, that there will
be no unemployment and no depression ? Yes, we mean
all of that but only as secondary objectives to be planned
along with the primary objective—winning the peace. By
winning the peace we mean primarih that we shall formu-
late a peace settlement which will leave no cause for nation
to war upon nation and that we shall maintain such re-
lations between the people of the world that war will never
again return to the earth. This is the high purpose to
which all America is dedicated—a purpose which will re-
quire straight thinking and an all-out effort on the part of
everyone.
The cause of democracy and of all free men every-
where needs the helpful guidance of the engineer and sci-
entist, with his training in analytical work—and engineers
and scientists are giving full measure of help in the con-
struction of factories, homes, barracks, tanks, planes, guns,
and all sorts of other material for the armed forces and
civilian workers in war industries. Rut democracy for the
armed forces and civilian workers in war industries. Rut
democracy needs the cooperation and guidance of the tech-
nically trained mind not only for production of armament
for defense but also to make the plans and supervise the
construction of a just and enduring peace.
World War II more than any previous war is a war
in which engineers, and scientists, play an all-important
role. We engineers and scientiststs must bmld the weapons
of offense and defense, and "detail" the strategy which
will spell victoiy or defeat.
The treasury expenditure for war activities during the
calendar year 1042 was ^0 billion dollars and it is estimated
that in 1943, 33 billion dollars will be expended for the
construction of war material. The engineer is responsible
entirely for rapidly and efficientlv producing this material.
During 1942 we produced 49,(i0() planes, 32,000 tanks,
17,000 anti-aircraft guns and S,200,000 tons of ships. For
1943 President Roosevelt has set as our goal 125,000 planes,
75,000 tanks, 35,000 anti-aircraft guns and 10,00(1, ()()()
tons of shipping. The colossal task of designing and building
this equipment in the specified time is set squarely upon the
broad .shoulders of the nation's engineers.
But, shall we, who have such a large responsibility in
providing the materials of war, be content with merely
winning the war, and, as in the past, leave to others the
problem of winning the peace—others who in the last post
war arrangements demonstrated their utter inability to
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cope with the problem? No, it is important that e\cr\one—
engineers, scientistst, and people in all walks of life—shoidd
work together on this problem and make sure that the
United States does not once more, by refusing to cooperate,
prevent the formation or operation of an effective world
government. We must start now to biu'ld the foundations
for the kind of world in which we would like to live
—
the kind of world in which free men may remain free.
What must we do in order to win the peace? Several
answers have been proposed to this question—repression of
militant nations, the balance of power, the League of
Nations, isolation. Many of them ha\e been tried at various
times in the past and have failed. There is, however, one
answer which has not been tried on a world scale. Yet
on a smaller scale it has hat! 156 years of luiparalleled suc-
cess and growth. This answer is the same answer that
Americans gave in 1787—a method of luiiting states into a
single union under a government whose sole power is to
regulate and control interstate and foreign relations. The
growth and success of this union method has been tremend-
ous, yet its growth has been far outstripped by the increase
in the rapidity of communication and the extension of com-
mercial relations to all parts of the globe.
The engineer is responsible for conquering time and
space through the invention and development of such things
as the airplane, automobiles, radio, telephone, etc. But in
developing this mechanized world without at the same
time providing the world economic and political machinery
to go with it, the engineer has developed a machine without
a pilot, a Frankenstein without a brain. And this fact
that the world is without iniified economic and political
direction is largely the cause of our present difficulty. To
form the basis for a unified economic and political system,
some form of world government must replace the principle
of national sovereignty. The type of world government
which seems to have the greatest probability of success is
the American invention of a federation or luiion.
When should we start a program to win the peace?
We should start now to think and discuss the post-war
problems and to prepare detailed plans for the post-war
world so that when the time comes for action the United
States will not be found unprepared, and will be ready to
take her part in a program for peace and order.
Rut in this planning we must not lose sight of the fact
that the topic of post-war arrangements is highly contro-
versial aiul that no formula has yet been devised which
seems able to encompass all the variables of this highly
complex problem. It is quite evident that even under the
most favorable circumstances many years must elapse before
great sections of the world's popidation will be capable of
taking part in self-government. So that the final answer to
the problem may be some form of improved and empowered
"league of nations" to maintain order luitil such a time
as a permanent world union can be established.
However, it may be argued that it is better to make
the most of an opportunity to take the first steps toward I
our goal than to risk gaining nothing by waiting for an
oppornme moment to accomplish our ultimate objective in
a single stride. With this in mind the following proposal
may be worth\' of study as an immediate step toward even-
tual world govenunent.
^
(Continued an P/iye 16) 1
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Battle without headlines!
The men and women of Bell Telephone Labo-
ratories are directing their energy these days
to developing new and better communication
equipment so vital in today's swift-moving
global war.
Peacetime developments, pioneered by
Bell Laboratories, are seeing action on every
front. Many of their war-time achievements
should prove stepping stones to progress in
the coming days of victory and peace.
Service to the Nation— in war or peace,
that's the one ideal of Bell System people.
>y,R CAU? coMiSm'
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NAMES in the NEWS
By WILLIAM SGHMITZ, Gh.E. "45
and
LEE SULLIVAN, M.E. '46
JIM ROACH
That genial engineer who always wears a smile and
always greets you with a cheery note is Jim Roach, a senior
mechanical engineer. This season Bloomington's gift to
Eli Manle\ has ahead) earned his third "I" for swimming.
Through his brilliant career as a freshman splasher, Jim
was selected as the swimming team's representati\e to the
JI.M
Beta Kappa dinner, given for the outstanding freshmen of
each sport. At this dinner he was given the Beta Kappa
award for the most outstanding freshman athlete with
the highest scholastic average. Through his swimming, Jim
was initiated into Dolphins, honorary swimming society.
In his freshman year also Jim was initiated into Phi
Eta Sigma and since then has kept a neat 4.1 average.
Besides swimming, Jim's activities included a position in
Junior Cabinet of the Men's League.
During the summers Jim has worked at different jobs,
but the one he enjoyed the most was being lifeguard at
Bloomington Country Club swimming pool last summer.
Jim figured his association with all the pretty girls was good
enough, and considered his salary as a bonus.
Jim likes almost any sport, and enjoys participating in
intra-mural sports for his fraternity, Sigma Chi. B. R.
(before rationing) Jim used to design, make, and fi\' gas
model airplanes, but now that he can't get the gas and
swimming and studying take too much of his time, Jim
has had to give that up. There's one thing that Jim still
like to do, though, and that's love. As Jim says, "There's
nothing like a solid session, now and then, mostly now."
After graduation, he hopes, Jim will don Navy blue
and learn to fly for his Uncle Sam. Jim's enlisted in the
Navy V-5 and hopes that he'll he allowed to finish this
semester so he can get his degree.
RAY ACKERMAN
(^ne of those extra-bus\' little men who roams the
north campus is Ray Ackerman, senior civil engineer. Be-
sides carrying twenty hours, Ray has taken on the positions
of President of Chi Epsilon and co-vice president of the
A. S. C. E. He is also a member of Sigma Tau.
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Ray, a native of Morton, Illinois, has done very well
for himself here at the L. of I., making a 4.2 average for
three and a half years. Although his activities and studies
take up most of his time, Ray takes time out now and then
to enjo\' a few lines of bowling, at which he is prettv' good,
we luiderstand. His other main outside interest is a good
rough game of ice hockey, in season.
When Spring and warm weather come around, however,
Ray sneaks away from the books oil into the fields to do
a little hunting. The day after pheasant season opens, Ray
is usually seen sporting a pheasant feather in his cap.
Craving the out-of-doors, Ra\ also likes to fish, claiming
a ten pound muskie as one of his better catches.
Claming a 2-A draft classification, Ray will receive his
RAY
degree this June and depart for the sunnv state of Cali-
fornia, where lie will become a man behind the man behind
the gun (airplane). He has a position with Douglas Air-
ciaft Corporation awaiting liim there.
WILLIAM G. MURPHY
Introducing Lieutenant William G. Murphy. Lt.
Murph)', better know as Bill, was originally of Pittsburgh,
but his present home is Decatur. Bill, a senior civil engi-
neer, is a member of the A.S.C.E., Alpha Tau Sigma, and
Scabbard and Blade. Before coming to Illinois, Bill had
a fine collection of stamps, but has had to give that up for
the more important work of school.
Bill is interested in all kinds of sports and is all for
the stiff physical education coinses. He believes that every-
one should be in good physical condition so he can help
to do the job at hand today. Bill is most interested in the
structural coinses he is taking. He believes that there
is a great deal to be done in that field.
Bill's main interest is, however, the army. He spent
three years at Kemper Military Academy, where he re-
ceived his Associate in Arts degree. From there he went
to military summer camp at Camp Riley, Kansas. This
was the first step toward getting his commission. Then
Bill came to the U. of I. to continue his military and civil
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engineering work. He became a cadet in tiie advanced
course and was a cadet major in the Intaiitry last semester.
As he has completed his training for a commission, liill is
now Lieutenant Murphy.
If he can keep his average up until April 2nd, Bill will
receive his H.S. degree and leave for Camp Croft, South
Carolina, where he will get more training. Then, on
May 1st, Bill will be traiisfered to Fort Benning, Georgia,
where he will enter the Heavy Weapons and Rifle Compain
Commanders School. After that, Bill hopes to transfer to
the air-borne infantry, and from there into active duty.
Here's hoping everything goes well, and, good luck, Bill.
BILL
OLIVER SCHMIDT
Here's one fellow we had a hard time getting hold of.
Yes, this is one engineer who doesn't bury himself in his
books all the time. Oliver, a native of Cissna Park, is a
mechanical engineer who sings second tenor in the Men's
Glee Club, is a member of Phi Eta Sigma, Tau Beta Pi,
was treasurer of Pi Tau Sigma last semester, and is a first
lieutenant in the advanced course Engineer unit. He is
also president of his independent house. Club Topper.
Oliver is interested in woodcraft, having done quite a
bit of whittling before the engineering courses made him
turn to the books. He also likes to listen to any piece of
classical music. When he can find time, Oliver likes to
play basketball and golf, and enjoys a good swim now and
then.
Internal combustion is a subject which interests Oliver
the most. He would like to seek further knowledge in
that field, as well as in machine design. He says that these
are the two most interesting courses he is taking. A re-
\ision in the mechanical engineering curriculum would suit
(Oliver just fine, for he believes that hydraulics should be
a required course for a mechanical engineer.
Oliver doesn't date on campus, not because he doesn't
like the girls here, but because he's true to the girl back
home. With all the uncertainties of the world today, how-
ever, he has made no definite plans for the future.
Being in the advanced course, Oliver expects to leave
in June for Fort Belvoir, Virginia, where the Officer's
Candidate School for engineers is located.
STEVEN YURENKA
Steven Yurenka, or Steve to his friends, comes from
Cicero, Illinois. He started his college education at Morton
junior College, which is located in his home town. When
he had completed two years in engineering at Morton, Steve
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came to Champaign-L rbana to finish school as a mechanical
engineer. Now in his last semester, Steve boasts a 4.4')
all-University average, one which anyone would be proud of.
Because of his good work, Steve has been initiated into
Tau Beta Pi and Pi Tau Sigma, of which he is now vice
president. He is also chairman of the American Soicety
of Mechanical Engineers.
While in high school and Morton Junior College,
Steve spent much of his time reading for pleasure. Since
he came to the U. of I., however, Steve has had to change
the books he reads, for most of his time is spent studying.
When he first came here, Steve became interested in weight-
lifting and ever since has tried to put an hour or so each
day aside for this purpose. Steve passes his afternoons in
Talbot Laboratory, where he has a job working with Mr.
Findley on fatigue tests of celhdose acetate and aluminum.
There is more about this in another article in this issue.
Claiming a 2-A draft classification, Ste\e will finish
school and then go to work for Allis-Chalmers .Manufac-
turing Company. He has picked Allis-Chalmers because they
give a two years training course with the actual work,
which appeals to him because it serves as a good transition
from school to work. Another reason for picking that com-
pany' is that he is mainly interested in machine design and
figures that he can learn much fiom the large machines in
the Allis-Chalmers plants.
sri;\
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Our Societies
By BYRON ROBINSON, M.E. '44
A.S.M.E.
The new officers of A.S.M.E. for the second semester
l')42-4,? are as follows:
Ste\c Yureiika (^huinnan
Alan Park I'ice-Chtiiriiiuii
Bernard Lattyak Secretary
(jcorge Mays Treasurer
On the evening of March 17, the A.S.M.E. presented
four \er\' interesting and entertaining motion pictures at
107 .M.E. Lab. The titles of the films were as follows:
"Romance of Radium," "Television," "Bowling Aces,"
and "The Japanese Relocation."
CHI EPSILON
Chi Epsilon held meetings on February 23, and March
4, at which time prospective members were considered and
selected. Faculty and student members participated in an
open discussion at the March 14 meeting which was a
bid smoker held at Triangle fraternity. An Honor Roll
of former Chi Epsilon actives who are now in the armed
forces is being prepared for "Transit", the national publi-
cation of Chi Epsilon.
PI TAU SIGMA
Pi Tau Sigma held a rushing smoker at Triangle fra-
ternity. Wed. March 10. Prof. O. A. Leutwiler presenteil
the history of Pi Tau Sigma especially for the benefit of
the rushees. Elmore Mays, last semester's president, was
presented with a gold gavel in appreciation of his services
to the organization. Each rushee was presented with a
non-technical question, the answers to which were very
entertaining. The plentiful supply of refreshments was
quickly depleted.
S.B.A.C.S.
The officers of S.B.A.C.S. for the second semester
1942-43 are as follows:
Payson Shonkwiler President
Eugene Lynch liee-Presideiit
Gordon Q. Johnson Secretary
Bill Prentice Treasurer
The comparison of chinaware of different countries was
the subject on which J. J. Svec, ALmaging Editor of
"Ceramic Industry," spoke to the S.B.A.C.S. on AL'irch 4.
A.S.A.E.
On Tuesday, March 9, Mr. K. J. Trigger of the ^LE.
department spoke to the A.S.A.E. about steel for farm
implements. In his talk, Mr. Trigger stressed the fact that
very large amounts of steel are necessary in the farm ma-
chinery industry, and also in other major industries, and
because of this large demand, it is possible that post-war
materials will be competing with steel, although steel will
probably hold its supremacy.
TAU BETA PI
Tau Beta Pi held its annual spiing rushing smoker at the
Lambda Chi .Alpha fraterru't\ on .March 11. A discussion
of current events was held for the purpose of getting
acquainted. Refreshments were served to conclude the meet-
ing. The examination for the candidates was held on
March 2i in Mechanical Engineering Laboratory. The
initiation is schedided for an earl\ date.
A.I.E.E.
On Thursday, March 4, 1943, A.I.E.E. elected the
following men to lead their organization for the second
semester 1942-43:
Pete Fenoglio President
Raymond Shick f 'ice-President
Earl Boesenberg Secretary
Richard [ohnson Treasurer
TAU NU TAU
On February 23, at the Sigma Pi fraternit\. Major
Albert, F. A., spoke to T.N.T. about the coordination of
the Field Atillery with the Infantry in battle. At a rush-
ing smoker, held March 2 at -Alpha Delta Phi fraternity.
Colonel Wilkes, C.E., gave the history of T.N.T. Instruc-
tions to twelve pledges were given at the formal pledging
meeting held March 9. On March 16, a meeting for pledges
only was held.
The Sophomore Award presented annualh b\ 'F..\.T.
was received by Lucien Wilkes, who received a silver medal
for first place, and L\le r^anning, who received a bronze
medal for second place. This award is presented to out-
standing sophomores in the Engineers Basic Course
R.O.T.C.
A.S.C.E.
Prof. W. C. Himtington ga\e an interesting lecture,
illustrated by slides, at the first A.S.C.E. meeting of the
semester on Wednesday, March 3. His subject was "Ail-
ments of Dams." It is not generally known, but most large
dams, although structurally sound, are disintegrating and
cracking so severely that maintenance costs are exorbitant.
A small group attended the first social afifair, which
was a radio dance held at Triangle fraterm'ty Saturday,
.March 6. The social chairman, Dick Webster, did a good
job of arranging, and those present enjoyed the evening.
Prof, and Mrs. W. A. Oliver were chaperons.
Officers of .A.S.C.E. for this semester are as follows:
Bud Christianson Preside nt
Homer Wong, Ray Ackernian lice-Presidents
Louis Brown Treasurer
Eugene Estes Secretary
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rWhat's the hottest spot
in a Dog Fight ?
A pilot may keep cool in a "dog
fight"—but not his engine! And to
function smoothly at high engine
temperatures all moving parts must
be ground and finished with split
hair precision. And that's where
Carborundum comes in. For instance,
the valve stems are ground to the
required accuracy by a centerless
grinding process which Carborundum
helped develop.
The centerless grinder grinds
the valve stems to an accuracy
of five ten-thousandths of an
inch. Does it, too, in half the
time other finishing methods
would require. Carborundum has
led in the development of cen-
terless grinding wheels to speed
the output of valves, pistons,
shafts and other such parts
that go into a plane.
Industry at war is finding new
uses for grinding wheels and other
abrasive products. . .Weapons for
Production. . .every day. When you
get in the field and encounter a
production problem which abrasives
might solve, write The Carborundum
Company, Niagara Falls, N. Y.
^
1.- a reBi^tered trade mark ot una iriUi
ftur* by The Cwborandani Company.
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Putting STEAM
into the WAR EFFORT
JiO^
Every ship, plane, tank and tra«or, like every gun, bomb
and shell, is a product of power. Power, ever more power,
is needed to win in global warfare . . . and steam power
carries the bulk of the load.
Because this is so, and because Babcock & Wilcox is
America's largest producer of steam generating equipment,
B&W employment has increased at a rate far in excess of
that shown by industry's average. All this effort today is
devoted to helping utilities,
industrial power plants and
ships produce the power to
win this war. When victory
and peace have been won,
B&W facilities will be
ready to help you, the en-
gineers of tomorrow, meet
your post-war power
responsibilities.
G-242
FREE 14-PAGE BOOKLET
"The Design Of \X'aler-T:ihe
Boiler Units," Not a ntuniial
ol design, this interesting
hook explains what types of
hollers are used for the most
common types of service and
u hy. Your copy will be sent
on request.
THE BABCOCK • WILCOX COMPANY
BABCDCK & WILCOX
AFTER THE PE.ACE WHAT?
((Juntiniitil from Pat/t 10)
It is suggested that a union of free peoples be foinieil
iiiiniediately in order to aid in winning tlie war. Lrfectiw^'
unit\- of command in militai\- actixity and in defense pro-
duction can only be obtained by means of a union not by
an alliance. The position of the anti-a.\is nations has been
greatly improved by the unification of command between
the American and British forces. But this unification of
command is based on the alliance method—a method whose
glaring defect was all too forcefully brought home to the
British and French when France made a separate peace
with CJcrmany—contrary to the provisions of their alliance.
.'\nd the British could do nothing about it any more than
we could do anything about if the British were to decide
now to make a separate peace with the Japs and concentrate
their efiforts on the European phase of the war.
A union of free peoples should be formed now rather
than after the war because now we have a tremendovis
binding unity of purpose to win the war and the peace,
whereas after we have won the war we may lose sight
of our ultimate goal—to win the peace. Those of us who
have suffered, whose homes have been destroyed and sons
killed may become blinded by desire for revenge, and those
of us who have been fortunate enough to escape all but
the labor and hardship of a war-time econom\ will be
distracted by the desire to return home, to isolate ourselves
and enjoy a much needed rest forgetting that the job is
but half done.
How might we begin a world union ot nations? A
beginning has already been made. The inter-American
conference at Rio de Janeiro resulted in an alliance of 26
anti-a.xis nations—the number has now increased to 31.
I'erhaps even more significant, the Rio Conference has
resulted in the formation of an inter-American commission
of militarv and naval officers; the recommendation that
all commercial and financial intercourse with the axis cease;
and the recommendation that all trade barriers barring a
maximum productive effort be removed.
But this is not enough. We must remember, that even
though this alliance is called the "Lnited Nations," it is
not a luiion since it is based on the government-to-govern-
luent. unaru'mous consent type of negotiation. In forming
this alliance in such a short time we have accomplished
nuich but we must accomplish a great deal more. In order
to win the war and the peace, the solidarity of the "Lnited
Nations" must be extended by forming a union of at least
the more influential of the 31 nations.
It is realized that there are several forms which a union
of nations might take successfully. The following form is.
however, suggested for consideration as that which at the
present time seems to ha\e the most to offer.
The relationship between the nations in the proposed
union might be similar in many respects to the relation be-
tween states in the L nited States. That is, the nations
of the union would discard the principle of national sover-
eignty and \est in the government of the union the power
to goNcrn the foreign relations of the luu'on. including the
power to make war and peace; to maintain a common de-
fense force, a common currency, and a common communica-
tions system ; to regulate commerce and maintain free trade
between nations of the union; and to operate directly on
the individual citizen.
It seems essential, in order for a union to function more
efifectively than an alliance of nations ( the .systems we now
have), that the governing body should be made up of rep-
resentatives of the />ffj/>/r of each nation with provision for
safeguarding the interests of the smaller nations, similar
to the pro\isions in the Congress of the L nited States for
safeguarding the interests of small states. The citizens
of all nations of the union would be citizens of the union
while still retaining citizenship in their home nation, just
as citizens of the United States have also citizenship in
some home state. The union, on the other hand, would
guarantee to all its citizens equality before the law and
the fundamental freedoms and rights of the indi\idual,
such as—freedom of religion, speech, press, and peaceful
association.
Such a union of nations should extend to all nations
the privilege of joining the union and sharing in its benefits
and responsibilities on an equal basis with the founder
nations at any time that they demonstrate their ability in
self-government based on the principles of freedom and the
rights of man.
The forming of such a vuiion will of course require
many readjustments because of the removal of protective
tariffs and the like. It may even work a hardship temporarily
on .some groups of people, but these hardships and readjust-
ments will be infinitesimal compared to those which we
are luidergoing today.
If as suggested, we form a union of democracies now
for the dual purpose of winning both the war and the
peace, it is to be hoped and expected that the peace terms
which the union asks of its opponents will exemplify the
ideals for which we arc fighting—freedom of the individual
and justice and fair-dealing in international relations. In
accordance with these ideals the luiion should offer to make
peace with the world on the basis of: no reparations, an-
nexations or reprisal measures; no punishment by the
uiu'on of axis nationals, and arbitration of any disputes
that cannot be settled by negotiation. At the same time
the vmion should offer to take into its membership any
nation which desires to enjoy the advantages of a federation
(Continued on Page 20)
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FASTER than ever before — and with
fewer delays — man shapes steel
with the Airco oxyacetylene flame.
There's no time out for sharpening or
regrinding when this modern cutting
tool is on the job. Here the Radiograph
— an Airco achievement — is depicted
utilizing the oxyacetylene flame to per-
form a highly specialized cutting op-
eration. So versatile is the standard
machine that it does the job speedily,
accurately without the aid of special
attachments.
New, faster, better ways of making
machines, engines, ships, tanks and
guns result directly from using this
"never dull" production tool. So varied
is its application that, in addition to
cutting steel swiftly and accurately, the
oxyacetylene flame hardens steel to an
easily controllable depth, cleans metal
surfaces for longer lasting paint jobs,
welds metal into a strong, lasting struc-
ture. To better acquaint you with the
many things that this modern produc-
tion tool does better we have published
"Airco in the News", a pictorial re-
view in book form. Write for a copy.
REDUCTION
i%^tej<ae (^//'<tees:
60 EAST 42nd STREET, NEW YORK, N. Y.
/n Texas:
Magnolia-Atrco Gas Producti Co.
General Offices HOUSTON, TEXAS
OFFICES IN AIL PRINCIPAL CITIES
AIVVTHING \^0
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Engineering News Pictures .
— (Cul (.'.furtrsy Ucstiiujlioiisc)
BOUNCELESS BALL
Westinghouse engiiu-crs have found that a steel ball
half-filled with metallic powder will not bounce, as this
time-exposure photograph illustrates. This discovery has
been used to prevent poor connections by eliminating bounc-
ing and chattering in electrical relays. The relay contacts
are made hollow and partly filled with powder, or special
hollow powder containers are attached to the contacts.
Two balls of the same weight—one empty and one con-
taining powder—were dropped simultaneously from the
top of the posts, left. The empty ball left a looping trail
of light as it bounced four times. The ball containing the
powder rolled without bouncing, as shown by the straight
streak of light. Rough surfaces of the metal powder particles
created frictional heat, as the\ slid over each other, dis-
sipating the energy the ball wo\ild ha\e useil in bouncing.
'W'-^-
— (Cut Cinirtesy Ccjicrul Electric)
PORTABLE FLOODLIGHT FOR
COMBUSTIBLE AREAS
A portable battery-operated floodlight has been an-
nounced by the Illuminating Laboratory of the General
Electric Company especially for combustible areas which
cannot have installed lighting. This unit is intended for
use in such places as powder igloo interiors, powder maga-
zines, freight car and warehouse interiors containing com-
bustibles, and during blackouts and other emergencies.
The floodlight consists of a small steel box (19 in. by
9%; in. by 20% in.) "ith a special dust- and vapor-proof
lamp housing mounted on a bracket to allow pointing in
any desired direction. A high-efficiency glass reflector,
combined with pre-focus positioning of the unit's 50-candle-
power concentrated-filament t\pe bulb and a diffusive lens,
gives a powerful medium-angle floodlighting distribution.
A 5-cell storage battery with nonspill valves is housed
in the box. Quick exchange of discharged for charged
batteries is made possible through a polarized connector
permanenth wired to the battery terminals. Normal burning
time for the unit is approvimately 10 hours.
PL.ASTIC HATS GO TO WAR
These freshly-painted plastic helmet
liners pass under the drying rays of infra-
red lamps on their way from a Westing-
house production line to the battlefront.
Made of tough Micarta plastic, these
"hats" are the inside half of I ncle Sam's
new two-part, double purpose helmet.
Strong as steel of the same weight, the
12 ounce headpieces give soldiers adequate
protection during non-combat duty. In
battle, they provide comfort and heat in-
sulation when worn inside two-poinid steel
helmets.
18
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ngineers who know their
bearings are helping to win the war
Timken Tapered Roller Bearings in untold millions have gone
and constantly are going into American fighting equipment and
the industrial machines that produce it
—
placed there by engineers
who know from years of experience what Timken Bearings can do.
Many of these veteran engineers began to acquire their knowl-
edge of Timken Bearings while in college, and if you asked
them they would tell you that this has been an important factor
in their success.
For there is no bearing problem, however complex, that cannot
be solved by the multiple abilities of Timken Bearings — the
total elimination of friction; the safe carrying of radial, thrust
and combined loads; and the holding of moving parts in correct
and constant alignment.
Begin now to obtain your knowledge of Timken Bearings.
THE TIMKEN ROLLER BEARING COMPANY, CANTON, OHIO
TIMKEN
TRAOC-MAKK HKO. U. •. PAT. OrP.
TAPmO ROUiR BEARIHG5
"ALL THERE IS IN BEARINGS"
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OUR ELECTRON MICROSCOPE
((^outinuetl from Piigt 7
)
are formed by placing a drop of collodiaii on a still water
surface. This in turn is supported on a very fine wire
mesh and observations are made through one hole of the
mesh. It can be seen that the nature of this instrument
imposes certain conditions on the type of specimen, for
example, the specimen must be transparent to electrons.
In the study of metal surface finish, an extremeh thin
coating of plastic is placed on the surface and then stripped
ofi'. This film takes on the same pattern as the surface
and can be observed in the microscope.
The University of Illinois was the first school to own
an electron microscope. The instrument, which is located
in Xoyes Laboratory, was bm'lt by RCA and cost ap-
proximately 1 (),()()() dollars. The work done here is under
the direction of Dr. Cj. L. Clark. Some of the more
recent studies have been concerned with carbon black (for
u.se in synthetic rubber), lime particles, soils and clays, soil
bacteria, Illinois coals, sperms and the finish of metal
surfaces.
ROTOR BARS REMOVED TO AVOID
LONG SHUTDOWN
Recently a J3() hp motor, driving a centrifugal re-
frigeration machine, broke down and threatened to tie up
half the capacity of an alcohol refinery. Fractures of the
rotor-bar-brazing had de\eloped and re-brazing woidd
probably have caused breaks at other points. Westinghouse
engineers recommend winding with copper and this was
promptly done. Sharp corners, where the bars were notched
for the end ring, were removed and the motor was back
in service in a week.
HIGGinS AMERICAN DRAWING INKS
Precision Inks for Precise Performance
From t!-.e steamy dampness of the lro[ii(-i to the icy dryness of the
arctic, experienced draftsmen insist on Hi^gins American Drawing
Inks. For they know they can depend on tlie precise performance of
Higgins Inks under all working
conditions.
For more than 63 years Higgins
American Drawing Inks have
been winning world-wide re-
spect for \\rc\T superior quali-
ties — for fr?e flow and sharp
surety of line. Draftsmen know
that with reasonable care
Hij»gins American Drawing Inks
retain their qualities of pre-
cision perfnrmcnce unless ac-
tually ex[iosed to freezing.
Availabis in a com-
plete color range-
.\FTER THE PE.\CE -WH.\T?
((Joiiliniiiii from Piige 16)
of nations and is willing to assume the responsibilties of
membership.
The formation of a union, as proposed, would eticourage
axis liominated detnocracies to rejoin the fight for freedom,
overthrow their totalitarian tyrants and unite with the
union; and the adoption of a peace proposal, such as out-
lined above, by a luiion having the prestige, integrity and
power of the one proposed would tend to remove fear of
defeat from the minds of the peoples of totalitarian coun-
tries. Hence such a program should materially aid in win-
ning the war and in setting up the coiulitions for a just
and enduring peace.
Finally regardless of what decisions may be made about
an immediate union of nations we must all as individuals
strive to prepare America to take an active part in iiost-
war economic and political arrangements.
BIRD GUN TESTS PLANE WINDSHIELDS
With plane speeds increasing, the risk of a large bird
crashing through the windshield and endangering the life
of the pilot and all others aboard demands attention. I nder
the guidance of the Civil Aerotiautics Administration, a
cooperative scientific study of just what happens to the
windshield of a plane when struck at high speed by a
heavy bird, is being made by airplane operators, builders
and suppliers. The purpose is to learn how to construct
windshields that have greater strength against such impact.
The stud\' is being made, strangely enough, in a Westing-
house laboratory used primarily for testing circuit breakers.
The test equipment consists of a high-velocity com-
pressed-air gun, designed and fabricated by engineers of
the Westinghouse Engineering Laboratory. The gun which
has two interchangeable barrels, one five inches, and the
other ten inches in diameter — both 20 feet long, is con-
nected to a reservoir of air under high pressure. Loaded
with an electrocuted chicken or turkey the gun is fired at
the test windshield. Velocities far above plane speeds now
contemplated, can be achieved.
Approximately a hundred tests have been made, using
diliferent speeds, angles of impact, sizes of birds, and t\pes
of windshields. Already Civil Aeronautics Association engi-
neers have learned how to increase the impact resistance
tremendously. A standard transport plane windshield broke
when struck by a four-pound bird at a speed of 75 mph.
The latest windshields tested withstood the impact of a
four-pound bird at 300 mph., and of a 13-pound bird at
over 200 mph.
The Westinghouse laboratory is retiiarkably well-suited
to such unusual tests. Large outdoor test cells, where circuit
breakers are deliberately tested to destruction, provide an
ideal shooting range. Oscillographs, cameras, and recording
devices are at hand, and compressed air is available in
quantity. The most important part of the gun is the trigger.
Fortunately a high-speed air valve, recently developed for
use with compressed-air circuit breakers, served the purpose
without modification. This is another remarkable illustra-
tion of haw the tools of peace are helping to hasten the
da\ of victor\
.
SQUEEZING OUT KWH
\
Saving enough on losses for the utility company to
pay the interest on the investment, Westinghouse experts
recently rewound the stator of a 23,750 kva turbine-
generator without use of additional critical material. The
reduction of 335 kw in no-load losses and 400 kw iti full-
load losses makes a few more kwh available for war pro-
duction.
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The winning of the war is the first objective—
everyone agrees to that. That is why the Zinc industry
is concentrating its efforts on production; for Zinc is
so very important, in so many ways, that it has been
placed in the Hst of essential, strategic materials. In
other words, the use of Zinc is a "must"—for many
purposes nothing else can take its place.
This new book, ''Zinc in Wartime", is a pictorial
story of the ways in which Zinc is helping to win the
war. Hundreds of photographs show the great variety
of uses to which Zinc is put, in planes, tanks, battle-
ships, in all kinds of fighting equipment. The book is
more than interesting; it is fascinating, inspiring. It is
worth reading. You can get a copy by writing to the
AMERICAN
ZINC INSTITUTE
Incorporated.
60 East 42nd Street
NEW YORK.N.Y.
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FROST-HEAVING OF SOILS
(Continued from Page 9)
any lemecl)' is tried. In nian\- cases a trial lirain, or insulat-
ing bed, or bed of coarse material demonstrates the effective-
ness of each method. For new roads, a complete soil
survey shoultl be made. With proper control and placement
of fills and proper drainage installation, most frost heaving
pioblcnis can be solved.
PRECIPITRONS GO TO WAR
Dust oil and smoke can seriously effect the nation's
war effort, according to Westinghouse engineers. The
Precipitron is useful for removing from air breathed b\
desert engines, thus lengthening their life. So as not to
betray a ship's presence below horizon, the smoke from
its stack can be eliminated by a similar electrostatic sepa-
rator.
DESIGN 24.VOLT AND SEARCHLIGHT
Military authorities recently required a powerful
searchlight for operation on 24 volts d-c. According to
Westinghouse experts, engineers accomplished the impossible,
since arcs normally become unstable at less than 55 volts.
.'\ new type of carbon electrode plus a new control scheme
produced a light stable e\en at IS volts with a light beam
of 50 million cp. Not only that, the light is more efficient
than previous models.
WANTED!
ENGINEERS and TECHNICIANS
INTERESTING WORK on post-war research
and war projects in one of the world's largest
air conditioning and refrigeration research
laboratories with excellent opportunity for
obtaining industrial experience and post-war
employment, if desired, for
(1) L.\BOR.\TC)RY SUPERVISOR to or-
ganize testing i)rocednre and direct the work
of laboratory technicians.
(2) ENGINEERS in design and research
work on refrigeration and air conditioning
equipment and in development on essential
war contracts.
(:',) U\BORAT()RY TECHNIC1.\NS to di-
rect the complete erection of test set-ups
and direct and supervise the actual test runs.
(4) INSTRUMENT TECHNICI.\NS to do
instriunent calibration and to be in charge
of instrument storage, repairs, etc.
I'li'iisr writi':
MR. T. M. COX, Personnel Department
Carrier ('<ir|iorati(m
svKAH si:, m;\v vouk
STATIC ELECTRICITY INTERFERES
WITH WAR EFFORT
.Static electricity experiments ha\e demonstrated that
rubber tires impregnated with conductive materials drain
static charges from trucks used in explosives plants, reduc-
ing the danger from sparks that might cause an explosion
according to Dr. Victor Wouk, 2.^-year-old Westinghouse
icsearcii engineer, at the A.I.E.E. winter convention.
Big bombers can build up static charges powerful
enough to give discomforting jolts to ground crew nun w lio
touch the plane .soon after it lands. This useless electricity
may be the cause of a gasoline fire. On an extremely dry
day, your automobile may build up an electrical pressure
of 30, ()()() \olts. These \()ltages rareh cause any damage
in ,in auto because the amount of electricit\ your car can
hold is extremely limited.
To measure this tiny current Dr. Wouk fastened a
wire to the body of a car and connected the wire to a
microammeter, an extremely sensitive electrical instrument.
Another wire attached to the microammeter was put througli
the rear window of the moving auto and connected to a
steel chain dragging in a grounded steel channel imbedded
in an asphalt road. With this apparatus, he was able to
make all the electricity in the car body flow back to the
ground through the current measuring device.
When a car is driven along a highwa\, the current
stops flowing when the auto becomes fully charged. When
that point is reached, all the electricity from the tires goes
directly back into the roadway without passing through
the body. The charge in a car drains away in a few
seconds after the auto stops ; it rarely lasts longer than
10 or 15 seconds.
G. E DEVELOPS MEMORY MACHINE
A memory device, which will retain the image of an
electric flash for 1/25 of a second, long enough to open
automatically the lens of a camera and make a picture of
it, has been developed in General Electric's laboratory.
This electronic robot consists of a cathode ray tube on
which a small beam of electrons continuously paint on the
thin coating of a floure.scent mineral a picture of what is
happening. When there is a flash, this de\ice picks up the
pictme, retains the image long enough for thyratron tube
automatically to trip the camera for a 1 '50 second exposure.
"Just as the human eye retains the image of what it
sees for a fraction of a second, until the nerve s\steni
relays it to the brain, ,so this memory oscillograph holds the
image long enough to be photographed," Dr. A. W. Hull,
assistant director of (K'neral Electric's research laborator\
who developed the device, explained.
The device will be used in the study of unpredictable
flashes or surges on electrical equipment.
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"TAIL-LIGHTS" FOR PARACHUTES
They're now imtting bic\cle tail-lights on parachutes.
This unique example of a peace-time lamp at war is told
by engineers at the Westinghouse Lamp Division, Bloom-
field, N.J. The tail-light formerly made for bicycles has
proved to be adaptable for use on parachutes. A lamp and
small dry cell fastened to each cargo parachute makes it
easier for paratroops to locate supplies dropped to them at
night. The same lamp and battery combination fastened
to a life preserver aids a struggling swimmer to see it in
the dark. The bicycle tail-light is but one of more than
200 peacetime lamps that have been pressed into military
service.
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IN THE AIR SOONER! Viuil
aircraft parts flo\v from pro-
diirtion lines quicker hecaiise
the Use of calcium metal re-
sults ill better metal.
BETTER HEALTH ! Pure calcium
melal is u^etl as a drying and
purifying agent in the manu-
facture of certain new disease-
fighting drugs.
^m
CHEMICAL HELPER! Calcium
is necessary in making a num-
ber of rare metals— many of
wliiih heretofore were un-
available commercially — and
all of which are vital.
METAL-SAVER! In the melting
of copper si-rap for u>e in
certain types of electrical
equipment, calciinu is used as
a purifier anil a restorer of
electrical 4-onducti\ ity.
BUY UNITED STATES WAR BONDS AND STAMPS
This "Carrot"
means healthy metals
You CAN SEE why metalworkers call this lump of
oalciuin metal a "carrot." This is tlie way it looks
when it comes from an electrolytic cell in which it
is made.
Calcium is a soft, silvery-looking metal. Altlioufih
it is al)un(lantly present in such common materials
as clialk and limestone, its recovery as a pure metal
is extremely diflicult. \et it is vitally essential to
this country.
In the making of stainless or high-allov steels, cal-
cium drives out impurities, •iiving cleaner, hetter
steel for casting or rolling. In magnesium casting,
small amounts of calcium improve llie finisli of I he
surface an<l minimize scaling. Calcium is an essential
in tlic making of many metals.
This hitherto rare metal has heen made in this
country only during the past few years. Before Eu-
rope exploded, the United States was dependent
u])oii France as a source of supply.
But hack as far as 193f>. tliinking that this country
should ha\e a domestic source, El-ECTRO Metai.-
Ll RGICAL Company', a unit of I CC, started a major
research program. After four years of work . . . as
French supplies dwindled ... a plant was ]>ut into
operation for the manufacture of liie gray metal.
Today. Electro Metallurgical Company produces
many times as much calcium metal as this country
ever imported . . . and production is increasing.
UNION CARBIDE AND CARBON
CORPORATION
[E33
30 East 42n<l Street New York, N. Y.
Principal Products
AI.I.OVS AND METAI.S
Ef.ECTRODFS. CARBONS A>n BATTERIES
INDl STRIAL GASES AND CARBIDE
CHEMICALS PLASTICS
c-a'^^ /Y-eu^^^^^,
LtT HER KOLLI
AT A PLANT of the Hanna Coal Company in Ohio,
^ loaded coal cars are emptied by being rolled onto a
rotary dump, fastened to the rails by a mechanical device,
and then rolled upside down over a chute.
Now the dump is not supposed to revolve again until
the empty car has been righted and sent on its way. But
once in a while, when a car took a particularly long time
to move off, the dump would revolve the next full car
and derail the emptv one.
The dirticulty was remedied when a G-E photo-
electric relay and light source were installed on opposite
sides of the track at the "emptv" end of the dump. Now
the dump can't revolve so long as the light beam between
the light source and the phototube in the relay is
blacked out by the body of the empt\' car.
.yr^^^^J-
NOTHING TO IT
HERE'S how the G-E supercharger works—a la
Hollywood.
In Warner Brothers' "Desperate Journey," a Nazi
officer asks a captive American flyer, "How do you
manage to supercharge the engines at the extreme cold of
these high ahitudes?"
Johnny, the prisoner Tplaved by Ronald Reagan) is
crafty. He stalls a bit and then, assured that no one can
overhear, he whispers, "It's done with a thermo-
trockle."
"A what?" The awed Nazi leans closer.
"A thermotrockle amfilated through a daligoniter,"
explains Johnny, beginning to sketch with his left
hand.
"You see, the dornadyne has a frenicoupling and the
amacmeter prenulates the kinutaspel hepulace— here
—
and the—
."
All of which thickens the plot, confuses the Nazi, and
gives Johnny an opportunity to slug his guard and escape
— without revealing a single military secret.
TESTING
BACK when Herbert Hoover was in the White House,
four specimen rods of an alloy steel used in steam
turbines were imprisoned in a thermostatically controlled
electric furnace at one of the G-E laboratories.
The purpose was to studv the effect on the metal of
prolonged high temperature and stress, in order to improve
the design of the turbines.
Usually these "creep" tests are run for only UXX) to
3000 hours, but the engineers never took these four
specimens out of the furnace until the other dav—thus
obtaining what thev believe to be the first data based on
a 100,000-hour test.
Throughout the 100,000 hours an ingenious alarm
system guarded the specimens. In the event of trouble, a
red light would flash and a bell would ring, summoning a
watchman who could get one of the engineers out of bed
to remedy the situation.
GENERALO ELECTRIC
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